DEMOLDI NG OF OPHTHALM C LENS MOLD ASSEMBLI ES DURI NG THE MANUFACTURE
THERECF FI ELD [ 0001] The present invention relates to nethods,

devi ces, and systens used in the manufacture of ophthal mc | enses,
such as contact |enses. Mdrre specifically, nethods, devices, and
systens for denolding ophthalmc |Iens nold assenblies using a puncher
to separate two nold hal ves are descri bed. BACKGROUND

[ 0002] I nj Thal

manut act PEVPLIIRG 5 GRATERhc Hﬁi@@@éﬂlgﬁﬁ%@@ﬁ?}mﬁa‘ﬁ
si licone hydrogel contact |MANEFACTYRETHEREQE re a denol di ng step
to open or separate the male and female nold halves after the |ens
has be@Kormed in the mol d assenbly. The formed | ens remains
attached to one of the nold halves, and then is separated t her ef rom

and fulOPMr phecesssen . ivorey rdatitinBemeldods.c dpviswucnds systars dised jifgthe
two ”%%m%ﬁ:?&rle QP ﬁtﬁﬁn’h@fé‘ﬁ\%ﬂ gﬁm@ CQIFtEct 1EMEs. dﬂEPééaB @%cﬁlﬁc *MHﬂ?Hﬂ@ devices,

referred to as de appi ng, i nvol ves mechani ¢ evices

physi cadl systemp derndémagdingerphtbelmip | lehssraeldi aspanbl@n @siagpr pacher to separate two
decapplqghjf t he agg%iiation of lateral forces against the outer
per i mePeF BgP eyt dPERedenbl y to cause deformation to either the male
or female nold to then break the seal force that hold them together

Anot her approach is the use of one or nore wedges to separate the
Space gﬁ%ﬁp two nold sections to pry them apart.

[0002] Injection-molded ophthalmic lens mold assemblies used in the manufacture of cast

molded contact lenses, such as hydrogel and silicone hydrogel contact lenses, typically require a
demolding step to open or separate the male and female mold halves after the lens has been
formed in the mold assembly. The formed lens remains attached to one of the mold halves, and
then is separated therefrom and further processed.

[0003] A number of techniques for separating two mold sections are known in the art. One
demolding technique is referred to as decapping, which involves mechanical devices for
physically separating the two mold sections. One approach in decapping is the application of
lateral forces against the outer perimeter of a mold assembly to cause deformation to either the
male or female mold to then break the seal force that hold them together. Another approach is
the use of one or more wedges to separate the space between the two mold sections to pry them

apart.

SUMMARY

[0004] New methods, devices, and systems for manufacturing molded ophthalmic lenses,
such as contact lenses, are described. The present methods utilize ophthalmic lens demolders to
separate the mold parts of an ophthalmic lens mold assembly so that the molded ophthalmic lens
can be removed from one of the mold parts and further processed. The present methods, devices,
and systems are useful in demolding lens mold assemblies by separating a male mold part from a
female mold part using a punching technique. It can be understood that the male mold part

includes a convex molding surface that corresponds to the back surface of the ophthalmic lens,
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SUMVARY [ 0004] New net hods, devices, and systens for nanufacturing
nol ded ophthal mi c | enses, such as contact |enses, are described. The
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nol d parts an ophthalmc | ens nold assenbly so that

ophthalnlc | ens can be renoved fromone of the nold parts and further
processed. The present nethods, devices, and systens are useful in
denol ding | ens nold assenblies by separating a nmale nold part froma
femal e mold part using a punching technique. It can be understood
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Aden defineg, b
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the firstyd@bdemihanifhh@gidshemupmneludes pus hﬂfrﬂ]& a@amasit Bhestethed ehen
| ayer of the second nold part after the fir hed

t hrough tRsluieh ayshing Etgﬁ‘é“s"eﬁ%%ﬁe et ghs fecf’?cf)mo[m ?‘feéttherﬁsﬁmﬁ rRAt is
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str : pger pdl?ﬁbrcébn{pﬁréms'faf leRfiong p;%cﬂq%:ffﬁidd}(gﬁﬁ&énd Jﬁ@anaﬁrm ﬁunbﬁ b&ly is

i ncludes sto 1 nNg ITDVII’I Ste ore e uncner r

suppor t }5‘51"%‘{) ﬁ%"‘tﬁbrﬁ’l FErey D?BIStr?Effp PGP STPRING? (BF d“"i@%ﬁb@ Sishod
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move back thro the o t he, str er devi ce. 007] A sti

Ur her  FeREsied 1o PREC 0B RoR RVRREL G BN GEGSM G BHCBE ARYTIE o
| ens denpdgipés tROPRIChE ko aabmmfwgh {hB apen@reP the SiHpe dpelech body .
corrpr| SI pu in CO 1Sl | cat

o e oo Dom Sy B e eh o Bl A B bt Bpa PR
of the pupepriddy puldher marmmﬁesfmpamrbomedm;demga punpp Obie. PA gligch pin

sconbl y cOBPBUERHbIREPd G PoIch PORS UL S OB oo

Wi t h suf bF glegithcH BHdg e The dpusiaérahek Micidgda suppbit @latcayrmttuel far supmstinzodtd
assenbl y Jagtrong%grto logl ?\96 part mold assembly to be demolded and wherein the punch pin is sized
and moved with sufficient force to puncture through a mold layer of a lens mold assembly for
demolding.
[0008] In another example, a puncher is provided for use with the system for demolding.
[0009]  An additional feature of the present invention is a puncher for punching through a

flange layer of a mold part using one or more than one punch pins.
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[ 0008]

I n anot her exanple, a puncher is provided for use with the

system for denol ding. [0009] An additional feature of the present

i nventiony&§.fAmkesher for punching through a flange | ayersffiosuiR! d
part using one or nore than one punch pins. WO

2011/ 025639PCT/ US2010/ 044406 [0010]In a still further exanple, a
stripper colum is used with a puncher and wherein the puncher is
both novable with the stripper colum and novable relative to the
stripper colum. [0011] An additional exanple of the present invention

relates t[&}ltﬁpe ffﬁné%i]cllaﬁltthjerr ecxa(.)rgplc(:), %hsttrri]p%lemocfunlme Pssusgue % g%ﬁr?cheta:ﬁldqgﬁe?éﬂ R@d

her ei n.

puncher is both movable with the stripper column and movable relative to the stripper column.
[0011] An additional example of the present invention relates to the manufacture of
ophthalmic lens demolders, as described herein.

[0012] Various examples of the present invention are described in detail in the detailed
description and claims below. Any feature or combination of features described herein are
included within the scope of the present invention provided that the features included in any such
combination are not mutually inconsistent as will be apparent from the context, this
specification, and the knowledge of one of ordinary skill in the art. In addition, any feature or

combination of features may be specifically excluded from any example of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a schematic cross-sectional side view of an ophthalmic lens mold assembly;
[0014] FIG. 2 is a partial cross-sectional side view of the mold assembly of FIG. 1 in an
assembled state;

[0015] FIG. 3 is a schematic view of an ophthalmic lens mold assembly demolder provided as
described herein;

[0016] FIG. 4 is a partial enlarged perspective view of the loading palette or plate of FIG. 3;
[0017] FIGs. 5 and 6 are perspective and cross-sectional side views, respectively, of a
punicher of the ophthalmic lens mold assembly demolder of FIG. 3;

[0018] FIG. 7 is a cross-sectional side view of a punch top of the ophthalmic lens demolder of
FIG. 3;

[0019] FIG. 8 is a perspective view of a punch bottom of the ophthalmic lens demolder of
FIG. 3;

[0020] FIG. 9 is a perspective view of a punch pin of the ophthalmic lens demolder of FIG. 3;
[0021] FIG. 10 is a cross-sectional side view of the punch bottom of FIG. 8 engaged to the
punch top of FIG. 7;

[0022] FIG. 11 is a cross-sectional side view of the puncher of FIGs 5-10 moved over an

ophthalmic lens mold assembly to be demolded;
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[ 0012] Vari ous exanpl es of the present invention are described in
detail in the detail ed description and clai ns bel ow. Any feature or
conbi nat i afi1 B ures described herein are included bﬂu@QQM)
scope of the present i nvention provided that the features 3
any such conbination are not nutually inconsistent as will be
apparent fromthe context, this specification, and the know edge of
one of ordinary skill in the art. In addition, any feature or

conbi nati on of features may be specifically excl uded from any exanpl e

of the p@'@?ff ﬁ@vgﬁfé?%?ﬁsggt‘r%g al side Vl w ofl tg\lpunc er'?)"% F%W%@demoldmc the

[ 0013] FI S-sect1 ona e view of
opht hal nijghs h@hEassaibdly;assenbl y; [0014]FIG 2 is a partial
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assenbl 636@3& eﬁlai‘og?‘lls arﬁl‘"@ss'ﬁecitlgr% 5%8 YO ?ch%v;aﬁee\l;vnaote I?]th thaﬁ]rﬂ qepfs o
| ens nol dssasslribhylddenol der provi ded as described herein; [0016]FIG
4 is a partial enlarged perspective view of the |oading palette or
plate of FIG 3; [0017]FIGs. 5 and 6 are perspective and

Cr 0SS- SegHTMBED $BSCRVPHDS, respectively, of a

[0025]  The detailed description set forth below in connection with the appended drawings is
intended as a description of examples of ophthalmic lens mold assembly demolders provided in
accordance with the present invention and is not intended to represent the only forms in which
the present invention may be constructed or utilized. The description sets forth the features and
the steps for constructing and using the demolders in connection with the illustrated examples. It
is to be understood, however, that the same or equivalent functions and structures may be
accomplished by different examples that are also intended to be encompassed within the spirit
and scope of the invention.

[0026] FIGs. 1 and 2 schematically iilustrate a representative ophthalmic lens mold assembly
10 for use with the present methods, systems, and apparatus for demolding an ophthalmic lens
mold assembly. The mold assembly 10 comprises a male mold part or half 12 and a female mold
part or half 14 and is the subject of Pat. No. 6,405,993, the contents of which are expressly
incorporated herein by reference as if set forth in full. Broadly speaking, the male mold part 12
comprises a convex lens forming surface 16, a mechanical engagement region 18, an annular
surface region or male flange region 20, and a skirt section 22, which may be referred to as a rim
or rib, having an axial end 22a.

[0027] The female mold part 14 comprises a concave lens forming surface 24, an overflow
and mechanical engagement region 26, an annular surface region or female flange region 28, and
a cylindrical wall 30, which is transacted by the annular surface region 28 into a first rib or fim
region 32 having a first axial end 32a and a second rib or rim region 34 having a second axial
end 34a.

[0028] The male and female mold parts may be formed from polypropylene by injection

molding and the mold assembly 10 may be understood to have a mold center having an axis that



puncher of the ophthalmc |Iens nold assenbly denol der of FIG 3;
[0018]FIG 7 is a cross-sectional side view of a punch top of the

opht hal m%dﬁﬂﬁoﬁgﬁl der of FIG 3; 100191 FIG 8 is anfﬁjlé-‘Tn%&Mé%%

vi ew of a punc om of the ophthal mic | ens denol der

[0020]FIG 9 is a perspective view of a punch pin of the ophthal mc

| ens denol der of FIG 3: [0021]FIG 10 is a cross-sectional side view
of the punch bottomof FIG 8 engaged to the punch top of FIG 7;
[0022] FIG 11 is a cross-sectional side view of the puncher of FIGs

5>-10 erverﬁinso eorugha'ﬁle %Qr%rhéafj brgithcmlnl%qasalvgspl 3P ﬁl@r@o!p)éstgcoreggs QJ?IQHQ ?&qﬁjection
molding may be used, such as polystyrene resins.
[0029] The ophthalmic lens mold assemblies useful with the present ophthalmic lens mold
assembly demolders and related methods can be used in the cast or static molding of ophthalmic
lenses. For purposes of convenience, the present disclosure will refer to contact lenses as an
illustrative example of an ophthalmic Jens.
[0030] With reference to FIG. 2, which is a partial cross-sectional side view of the mold
assembly of FIG. 1 showing the male mold part 12 engaged to the female mold part 14, the
convex lens forming surface 16 and the concave lens forming surface 24 together define a lens
forming recess or lens forming cavity 36. In casting an ophthalmic lens body, a polymerizable
composition is first deposited on the concave lens forming surface region 25 of the female mold
part 14. The polymerizable composition contains reactive compounds suitable to form
polymerized ophthalmic lenses or contact lenses. In certain examples, the lenses are hydrogel
lenses (e.g., they are able to absorb and retain water in an equilibrium state). In additional
examples, the lenses are silicone hydrogel lenses (e.g., silicone containing lenses that are able to
absorb and retain water in an equilibrium state). The composition may also contain additional
ingredients, such as polymerization initiators, cross-linking agents, ultraviolet blocking agents,
tinting agents, wetting agents, the like, and combinations thereof.  After placing the
polymerizable composition on the female mold part 14, the male mold part 12 is then engaged
with the female mold part 14 to trap a sufficient amount of the polymerizable composition in the
lens forming recess 36.
[0031] Exposing the polymerizable composition to heat or light, such as UV light. initiates a
polymerization reaction, and the polymerizable composition reacts to form a polymeric lens
body in the lens forming recess 36. Thus, the polymeric lens body formed in the mold assembly
can comprise a hydrogel contact lens body. including a silicone hydrogel contact lens body. The
male and female mold parts 12, 14 are now ready for demolding to reveal the ophthalmic lens
body formed in the lens forming recess 36.
[0032] Radially outward relative to the two overflow cavities 38, 40 are the two annular
regions or flanges 20, 28 of the male and female parts, respectively. As shown in FIG. 2 by the

arrow 42 on the female flange 28 and a corresponding flange region 43 above the arrow on the
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WO 2011/ 025639PCT/ US2010/ 044406 [0023]FIG 12 is a cross-sectional
si de vi ew of the puncher of FIG Il after denolding the |lens nold

assenbl y; L%gﬁ%] FI Gs. 13-15 are cross-sectional si Q’PE%W“%“%

alternati ve op mc |lens nold assenbly denol der.

DESCRI PTI ON [ 0025] The detail ed description set fort h bel ow in
connection wth the appended drawings is intended as a description of
exanpl es of ophthalmc |ens nold assenbly denol ders provided in
accordance with the present invention and is not intended to
represen h on fornms. in whi sent inv ntlon

constr uct“?ﬁf" % Ia SORELEHOF RS e 4gclsr Prﬁf'lfi%{r\%%eeﬂaaraﬁ‘lncﬁt RS ?ﬁa er(iatnulﬁefém%tnl
t Ee s]t Fps‘elﬁm mglrdr}ﬁﬁ nd.cis lfm@eamd:umd hgow h@hdzepnhtdmrp@mt or drne clicl soparatiot h
the illustrat under st 00

Sane. or | SHRA Wik Of [T dhes Aned of BuEPE Lo g IsE e dis tBpdhe
differ entﬂa@geaegadneﬁ thiele rafe fedidoS®an Mipactgeitht brpukiepcmdenpaasdarthat ﬂllsnusﬁed
the spirit and sco

schemat i PPy 41@;1]6@@%1115%383;!@%\}43%@%‘gafr\[;ghe %%‘%F#glsp HP%“ r?@%élgar Oifts 52 can

assenbl y be points on the male mold flange 20, and the impact point or push points can be points on the
female mold flange 28 (not illustrated). Depending on the number of punctures used to separate
each mold assembly, there may be one set of puncture and impact points 52, 43 or more than
one, such as three or four sets located along the impact region 42,
[0033] FIG. 3 schematically illustrates an ophthalmic lens mold assembly demolder, which is
generally designated 44. The assembly or demolder 44 is configured to concurrently demold a
plurality of mold assemblies 10, such as two or more, for example six, or only one at a time by
limiting the number of punchers installed in the assembly or activated in the assembly to one or
by loading only a single mold assembly 10 for demolding. In one example, the assembly 44
comprises a loading palette or plate 46 for receiving a plurality of lens mold assemblies 10 for
demolding, a stripper plate 48 for stripping the mold parts or mold halves following a punching
operation, and a plurality of punchers 50 for punching the separation regions 42 of the plurality
of mold assemblies to separate the molds, as further discussed below. [n a particular example,
the plurality of punchers 50 are mounted on a header 51 which is in turn connected to a single
axis movable carriage (not shown) for moving the header and the punchers along a y-axis. The
carriage may embody any number of conventional devices for traversing along an axis 10 move
the punchers against the mold assemblies and then subsequently returning to a position for
loading new mold assemblies. For example, the carriage may embody a single axis robot arm, a
rack and pinion gear drive system, an actuating cylinder drive system using pressurized gas or
fluid, and one or more springs for dampening and/or returning the header to the loading position,
The plurality of punchers 50, or one puncher in a single mold operation, may collectively be
referred to as a punch header 53. As illustrated in FIG. 3, the loading palette or plate 46 is
configured to load the lens mold assemblies 10 with the male mold part 12 below the female
mold part 14, although other configurations are possible such as, for example. the female mold

part 14 below the male mold part 12.



10 for use with the present methods, systens, and apparatus for

denol ding an ophthalmc lens nold asserbly. The nold assenbly 10
conpri ses d part or half 12 and a femal e nol | f
14 and isV?ll)ﬁe susjg%)lct of Pat. No. 6,405,993, the cont e% 9%5%01\/\%444
are expressly incorporated herein by reference as if set forth in
full. Broadly speaking, the male nold part 12 conprises a convex |ens
formng surface 16, a nmechani cal engagenent region 18, an annul ar
surface region or nmale flange region 20, and a skirt section 22,

whi ch may red to as ¥y n Al . :
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e T

i s a par tou@dl conressrfaecitiob halfersdldmoMipem1 6 poihtae towatdd the punchers 50, as shown in
FIG. 3. Alternatively, the receiving bore 54 can be configured to receive a mold assembly to be
loaded from a rib axial end 32a first.
[0035]  With reference again to FIGs. 1 and 4, the rib 22 on the male mold part 12, which is a
generally cylindrical structure, has a rib diameter 66, measured from edge to edge at the rib axial
end 22a taken along the largest measurement. The rib diameter 66 is smaller than the flange
diameter 60 of the receiving bore 54 so when the male mold part 12 is separated from the female
mold part 14, as further discussed below, the male mold part falls through the through opening
62 of the loading palette 46 and is collected below for further processing. Alternatively, the male
mold part 12 can be designed to have a rib 22 sized such that, when the male mold part is
engaged with the female mold part 14, the rib skirt axial end 22a extends above the second axial
end 34a of the female mold, and the rib diameter 66 of the male mold part 12 is greater than a
wall diameter 68 measured edge to edge of the female mold part 14. In this example, the wall
diameter 68 is smaller than the flange diameter 60 of the receiving bore 54 so that when the male
mold part 12 is separated from the female mold part 14, the female mold part falls through the
through opening 62 of the loading palette 46 and is collected below for further processing.
{0036] As illustrated in FIGs. 1-3, the cylindrical wall 30 similarly has a wall diameter 68
measured from edge to edge at the second rib axial end 34a taken along the largest measurement.

The wall diameter 68 is smaller than the bore opening 56 of the receiving bore 54 but larger than
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assenbly of FIG 1 showing the male nold part 12 engaged to the
femal e nold part 14, the convex lens formng surface 16 and the
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regi on 42uhched1RVidAEof Bfsteipavaltthd1§pehthralenBloar sithel wapbtd 4 Doali¢dopaididaén
femal e nol d Part 14, as further discussed bel ow. The separation point
or poi nt $1a5% of RECWEBar ati on region 42 may be referred to as a target
Or punct yggssPoiTHus,0fn H@InPleSofSRe prReknt itreMdnrie spdadiodgo fihdngen caghimniond 3
may be referred to as \%Q in%)act. oi,nt or ﬁush oi nt ho_r reasons .
fur t her  dRIE,SEUIIHE RblfA ART EEHLPR bale, PR & Japetd- B &R BRe rening
t he tar gehd ®moRH3GkiblyEcopPrikihe F inpei rith andhd qugen ribe apDwintrain die rididassahtdy

Tl g i STk RO 91 PUSD O MRt A, RELLL R 8
of punct wiegsnedE8d i & SQRPleathe moRICHserl s pesitidil iisidd the reeeinay bire shehat
ot O UL ¢, A0 L IDCL BRLIL e o2 BB S D B
schemat i epduing. iTh hnbslier at@ple the il fadniblg isl pesitiontd bubjassamphhehedfonpindiing
which 1s through a first flange layer of a two-part mold assembly to demold the mold assembly, as further
discussed below.
[0039] Referring again to FIG. 3, the stripper plate 48, like the loading palette 46, comprises a
plurality of through bores 70, for example two or more bores or a corresponding number of bores
as the receiving bores 54 of the loading palette 46 or the same number of as the number of

punchers 50 on the punch header 53. As illustrated in FIG. 3, the through bores 70 ecach
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general ly designated 44. The assenbly or denolder 44 is configured to
concurrently denold a plurality of nold assenblies 10, such as two or
nore, for i X, or only one at a tinme by Hlﬁtl

of puncheyg%?ﬁgkaf ed in the assenbly or activated in E&gggﬂﬁﬂPﬁ to
one or by loading only a single nold assenbly 10 for denolding. In
one exanple, the assenbly 44 conprises a |oading palette or plate 46
for receiving a plurality of lens nold assenblies 10 for denvolding, a
stripper plate 48 for stripping the nold parts or nold hal ves

foll owi ng a punchin oper g tion, nd a pluralit rs.o

punchi ng "P‘H@“Ss?%i‘)ﬁ?rﬁgPWgr BiEBHg 2 9"3611‘3“{)% 72“3? %IS &)’Pg %I wpll di s 68
assenbl i %?tHe(fe1§aﬁ@ﬂ16@t}ﬁrttlh%uﬂ&lg6l&harﬁtﬂe puHchdr@antbics c@ssmel plirh@\60. Thusdthe
partlcular exanple,. the p ralkg% of Fun@hers ﬁ@ unte N30 of
header 5 rapahdira I i ﬁ"‘%f@PW (OFIFEEE BYCRS R 1 g fig 0
carri age gfehale O barf ¥, D@ngﬂﬂzetd’é%xﬂ@ad@@s@ﬁd}ebh«ea@Ulﬁt(ﬁheﬂ’ospaﬁdeﬁﬂ@o@h
y-axis. The carriage may enbody nunber of canventi gnal Vi ces

f or travélreéhrﬁggfab%@ tQreRasithe @aﬁﬁ%d P%b]-pfﬁﬂﬁ‘&ﬂ‘éff@‘%eg'ai’lﬂﬁmﬁ‘h SR ESRets.

assenbl i o8 @@NAntiRe fuSUDIRAURAE nbld SiUIhigs With %eﬁﬂﬁdh’&ﬂ @il fi @rts 1hoaebpg
new nol d assenblies. For exanple, the carriage ma nbody a si H%nﬁe

axi s robalatextdquedo thearlatyecrizgs ﬂf 1 tgengh bare) {Pend )}léet‘éfiﬂ dlaﬁet%{cﬁf‘&me

cylinder ,Qid ¥t wstﬁmﬁﬁﬁéheg tHRh QRN t@ﬁsdfogaaﬁ QF se;rw l‘e‘i‘raut@cﬂgos‘ilfbﬂ BbveDE €
springs for danpening and/or returnin eader .to the | oadi ng

posi t i on StiPpRE BitE RilE td}? %Walﬁdﬁ‘%é’ﬁ% f@g TOY:S?"d%H'é Ipadingnrafette $6 40 bf ﬁiﬂ‘%"ed

ol d operahifg or BRY cSRLIRCrisWBdhelRvicef RRdrRdivED, tﬂ@thﬁou@hl B&Qs ‘}'Iﬁﬂ’(i@dh .
As illustrated in FIG, 3, the Ioadln pal ette, or Flate

conf i gur EBMETEFe RYATE MPHENG rhavingiagposeiatpaiiri Aahal i Spelley e i BarmelpifS of

part 12 hel ﬁmetlﬁﬁd fp%a;bebm&rgerp@ﬁﬁ ﬂile4puna{err Rk O6haT (h€ QB dherUs@tTh QRS
are possi bl e such for exanple. femal e nol d gart 14 behpm/the

mal e nol @oPEERalaR . the tb@uglow 6%5@@9¥$§r?dusﬁwmaa%% G o gty theretprough but

r ef er encgon@Wribh 22R-fGhe fha]er}n@lg%hltt 'l@nDEn‘ihoF ﬁs@ﬁ)f thhs @(ﬂﬂ' gar,amﬁl @ayuhél‘@f 50/ baw
of the loading palette 46 for receiving

uralit
assenbl i doueh thedhoreEhp SeRarie %Wﬁhe.ﬂgql%@aral’ap e famA Yedvofii @%mﬁﬁgremses
54 is shawiye diieneh wiiaes, tgé mBRMeSRd Bkt P ehedsalatiyhe Qlﬁr{cﬁﬁrﬁﬁﬂldﬁi hitsOthé BEipper

nunber of punchers 50 to ed and he the n er of | d
o be. dePifbI-Hettc 8 toF RS Rt e RSB and e O 8P sd 66 OF B Peahald
bore opepiheh. The B@'}éhé}gheﬂ s £roGis JHBINE br ﬁiﬂ@ r@trafc{ealﬂgﬁucﬁ&bm\:{hd’@ﬂ@er plate
fl ange perlneter and f1 ange di aneter_ 60, % snal | er tphﬁr%&

bore di afdilefhe %“PF%H@%&H%WFE%*QF18®h%%$¥%%§‘é° ﬁﬁﬁﬁﬁﬁ opeR

that ext endssddurowedpingevieal ette 46. As illustrated in FIG 3, in
use, the receiving bore 54 is conflgured t rec%w¥e a, nol d. Esserrblé/,1
? T, 5

wher ei n 400481 d 'a88 exAsIRe- the sEInRETar ?&M‘Eﬁ‘é ToRRRA A SHAT BN YS!

portion @fg &neidanlishsas SRMIY vWERMeREiNE 30hd BBwld d? 1@kt 8adi@p g8et2 dn aftdher
34a being placed first into the receivin borgp@§8ﬁThu ,

. {
exanpl e FYIR%: thi BEPRER PlfeGEd isTocHiEr Ip, 2 5‘{‘1 ?Hgnrﬁ}r}'ﬂ““h the

assenbly St%gpéi\@l&edﬁlmﬁﬂeed ih ﬁla@&abene GO TENg §Métfe%&"oﬁs@n@ing&ﬁﬁefn@i%oﬁi ik d
part 14 pointed towards t unchers 50, as shown in FIG

Al t er nat .Nz@r fpaleppld partseh2y it ﬁ@y BaYEses A apd Ruihd PRRAN g aake CIF%Fa‘icécf‘& qlrgnige

nol d aSSQﬁd?&rYlo&@1§ﬁml@&%d:liE§ eiMoaddd falaansd. alln endedBplel thesdrippbOpiad]48Vis h
reference again to FlGs. and 4, the rib mal e nol.d part

12, whi cﬁoqigurgd&éweveamrwéw h%iw&ﬂp'%rﬁlf-the Bﬁnéﬁ%g%m&r f9 5URRing Rt Ryneh

66, measytRe FrRIYARGMtDHuBEGS: ddkratide rib axial end 22a taken al ong
the | argest neasurenent The rib dianeter 66 .is sa&hq r than the

flange dillEk erlngrpthar cxample ofdhs RFSTEL BYEOR AudRg the BE PRFSss: sy [gmale

part 12 m%lcslleaaama&reﬂle fhae R dgarf Bdh e WOl dixB@inko 4 Aest ASthd ﬁrbpéi%hematron_as
di scussed below, the male nold part falls through the through opening

62 of the |oading palette 46 and is codlected bel ow for further



t he flange opening 60 so that when the nmold assenbly 10 is pl aced
into the receiving bore (FIG 3), the second axial end 34a of the
femal e no is supported by the flange 58 but A
axi al end Hﬁ{lﬁbé"ﬁe mal e nold part 12. Alternatively, &/UE%]??’§4é$Jgnt
| ens nol d assenbly configurations as di scussed above, it can be the
axial end 22a of the male nold part 12 that is supported by the
flange 58 of the | oading palette 46, but not an axial end of the
femal e nold part 14. In one exanple, the |oading palette 46 is nade
froma hard. stic vers, d to
al uni num’ W'r‘gc{ Eéla 8y eg%ﬂp e& SEQW g{d t &/)D@El ?rﬁﬁ %ljo%&hbyg&l tr?‘g"lsrtm‘faen
scope of aplhmcprﬂesnemd ﬁemulemtm(bpurt l[Mﬁﬁ]e\Mcddlparhb? Iscoﬁmhti’u@sﬂmalleeml@teh@lﬂs the
plate46|slo ed w ag,
Phe. pal careetrityone ot £ Feg PPg oG rlonh SARSEE, ridtsq il £E R U
be acted pfmesb,ythé bencpunﬁdn.es BetbBn issfofward het retthgaiumsitidnd ehreswring e Hested
pal ette 46 9

rachi ne. kRN T ERrLE B it B R Hh G RET A ATng e FRl RO
desi gned 1} Gaditkgfenmie hiohipartl 14) whlild the mdsted mo@iqampbrasnmatm lireityfied énposition
inventio conv hown) may be used to transport a
pl urali t:}]]élgﬁet%?fcfg%g gﬁlﬁ san%{rl} eﬁr’S%t he punch header 53, one at a
time, fofoogenciiihngt tmtise pasatle of hiee pebait ek, phslifier ol divitluglc steissd

of the wa) BRI EOROABAHER Db SRR TR holfe SRR HooBRs s S

exanpl e ofluhhe7Pmas Gﬂhseﬂm‘ﬁ!eﬂhltﬂﬂatlvs teladeipperadde #9 faristippde tie female mold
conbi nati on aI efte

a flange Pt f4 or the glafﬁ? R4 Ig%ﬁsnﬁ ak, dn e%i%plg naest ﬁ:%{a &\ﬁﬁxﬁg I:&'R[Er%escé) gﬁfn'dﬁéa'i‘g

opéni ng an conprising an
i nner ri mmmg haﬂng)alhe:smgldmmewn 80 wivented gvet heum:b¢rdi0a§s°@nt)myld| agsembly 10 is

ga;lpglr ?ggm@ n[f ﬁréle rgﬁiféir g)ﬁﬁ{(}%ﬂ botrén%perg#ebhre aﬂéet tot ﬂ@ chﬁagxcaquoq&hg 78, the
mol d ass é&nimie/mold ppodé bi mﬂedmldnsmdé ig heppeéwpmt nsgwb@?r @asl@rdngﬁ qHqaing aﬂthe

outer COpyeX.e 3‘5{1]( Afifher dlS&lS{lgme%}r (aqep n@ef §01Iuﬂ1? '7@%{@9515&9%9%&&9; FHRY

from t he ' tHI'6 openi ng. 1Tn an exa d assenbly is
posi t i onedersiwbjt@Elént 3anplhcher for punching through a first flange

| ayer of %]ussegg E)an]m 'a%p? O%EIgF |£¥?5E19 ;ﬁx?eGKRJ; e i ﬂﬁie%}g? é@%@cﬁ’dﬁ@' & derficiding

further erring again
stri pper a;sbrable c4Bpridingke puuivher| abiguidrigitipalbetetapenitg 7¢ ofrp sirigpas d8V19¢ 6% and ¢y

of L hrouah. 8L 88:e 5.0 b Wag BE BRI L4 YR oK IBEC AR B 1daas£e9{bfvec‘oﬂgaﬁﬁh99

nunber o Pg Lot oha tgrdig ving bores alng palett
or the sammlewoiienrtehd a&ntateemeld pphié fs pobitioned between the bore opening of the stripper

device and the receiving bore of the loading palette for demolding by a puncher. Another
example is understood to include a mold assembly positioned between a stripper device
comprising a bore opening and a loading palette comprising a bore opening, and wherein the
female mold part 14 or the male mold part 12 of the mold assembly is limited from moving
through either bore opening.

[0044] Referring now to FIGs. 5-10, an exemplary puncher 50 in various views is provided.
Referring initially to FIGs. 7-10, the exemplary puncher 50 comprises a punch top 84 and a
punch bottom 86, which may be cast or machined from a metal matenal, such as from aluminum,
steel, or steel alloy. The punch top 84 comprises a body 88 comprising a flange 90 and a socket

92. The flange 90 is configured to mate or abut against a surface on a header 51 (FIG. 3) while
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punchers 50 on the punch header 53. As illustrated in FIG 3, the
t hrough bores 70 each conprises a bore opening 72 having a bore

di amret er %5@3@2#5 small er than the wall dianeter 68 ?E}ﬁjgﬁl&@ eG(ra

nold part 14 arger than the puncher dianmeter 76 o he punc

50. Thus, the through bore 70 is configured to allow a puncher 50 to
pass therethrough but not the wall 30 of the female nold part 14.
During use, as further discussed bel ow, a puncher 50 passes through
the through bore 70 to separate the male nold part 12 fromthe fenal e

nold part, 14 then .retracts. As.the ncher retracts, the fenmn no.
bart 14 vk RoRt FHEREER aneitng sRE R S G5 RESL ol e I LE iR
due to tmenebptsR e hslidzeshotub g 4 keioughodbnne afdnaive bt hireadadl lto the stub.
di aneter 68 of the feggl e nold nch hen

rt 14. The cher. t noves tQ.its
oadi ng. R i<sgihe Pota§or e Foaie o e P Tt Bher M Ra e Lrm 8 e
femal e nMBlf fR@kippih@idduthdedy dgodl bien Weadi. ngtepatiely, ered6dy E8 sy inenporada
manual |y or by a collectjon or svve;epi n dtgv' cg.. Alternatively, the
t hr ough™ BBIPEE? em der RN 1P LWRKT 1%6-CEOHBF B4 Heni ng 73 having a bore
di amet er gﬁmts% had niase ﬁmbs ﬁfinédﬂ@ﬁarédﬁﬁ Otlnei disteli AGOE SF ]‘cdﬁﬁnodhf 88 mhamaipe'smhd
part 12 but rger than the puncher. di aneter .76 t upcher 50, In
Phi s conPPUurbIgmot HEress T LDre Pt e B b Tl SBEJoga ob
pun tC hiz 51%:u FRCHBRHS] hfﬂfcmﬁ{@p Bkl ged _tfwsemtar_mg '&lf&@uﬁdl‘lboﬂﬁmmﬁ thts fp&ndﬂ&blfa;rfoﬂtkckrr]
par . During use o is caonfiguration, a puncher ! SS rou
the bor e HAEUP E’ﬁa‘?”éﬁ ‘§¥ef??8° ngl?é %f‘ﬂmﬁgﬁrf)‘aﬂﬁeﬁ H’S r‘ﬁ""@"ﬁ’ = g@%afléo%rllsa B
Toves wi L the panchar T E o Ce t ho et ol oot pl ate. 48 dus (o he
nmoves wi e punc untj | i its the stripper a due to the
ol at i ve l1sessselfres PRPGREA SEr B o AOR e oplsOF fObbefﬁt HRlCE RsIgB e 0T
mal e nol gsu&aa _t;or_ﬂf%uraﬂﬂélecdh%ﬁhh i@l’qufbl_a@dleam)m}éme tp@nv\(#]’l.tkﬁ)ttblﬁadiﬂ‘bg”li e pﬁiﬁ):giﬁop 86
retracted posit ahove.the st e a ile.the art
falls toVOﬁ’F’déleT‘fﬁgr}?ro%i’&ii"?ﬁf“ﬁé‘P‘ﬁt Hé\gﬁ’é{et%enbggreé% e%“%&n?r}g? ?‘V@Fr E)@ %’r
c?)l |t ecE1 iSQ@p@fting\é@fﬁ@ilﬁgoﬁﬁMﬂfé}ﬂns [0@,t0«341€1]m ct’btnﬁiﬂi_sﬁiaaltrpﬂe];EpintsEmitoSﬂ fs ppgﬂr_a[ pin
pl ate is. mde froma, har astic rial .or fromsteel .and is
el st actORang. soranponcsLe Sl Mo 6w -uetl P Qe AP bfea
| oadi ]Elg @i@lsedthibe .lzi.rlc;ladlmh drahe gix é?dﬁmhﬁguréAld’liﬁ ﬁ&‘hé[[]irl]lﬁmras pi dtoer thBtip f:f the pmrted
to a frane that s .the header 51. t hough the, strippe ate 4
o T xed PRRB Bed BN RERET R ARG 27 BRSNS Bl pREEbe B L or e
fe {ral ;a ”@ibd:ﬁﬁ’% tr(timaéﬁ, ﬁl{e tﬁ?.l:aﬁ Hiod d s?ﬁgltts:oﬂezwi_tﬁ t ﬂiagr/ fonadeé nig;athie mipac:ag be
out of position make cl earance. for cl.eanj.,ng and/or l.oadi ng m
Sasenbl | e T agEirarEes Bt R Toe fp sSgh ot RO ] BhPY g Bikted
ISS conf i golBsly tiee plaVie p'tulg&t@repﬁﬁ,hg]i i ] iﬂmlgcggectihte Q?Io:ﬁ:"th‘d feanpleofolduprcthet; sis
prior to retraci . pun eader ~and fol | gwi a_punching..
oper at i ohﬁusﬁ‘)t ¥ Eﬁr}g‘?ﬂf{ ﬁEF”SE ;l}?&weg‘gt?mﬁtﬁggpﬂ]&t@nﬁealoﬂug%f allrgbne, Suglbcr“'%%
t he denplpdinkg qrrowess jo punerufeetmedueh tel thnpasdetid 2@ pf theenalm neldnpirdl D diht
12 can be held fixed i.nto .a nest i.n the praper. orjeniati
requi r ed C?‘%fegué?t'ﬁﬁ ﬂ‘gﬂ‘éil? §?°P?lbg§r&]%t§ss§%f & &Orgtﬁ%{lg eé:h%nufﬁ"é‘ héé&;hsc EJ ?Ei %]‘E)Oélfgh 2
aslserrbl lyfgﬁ@ stéétidiiﬂjfz e:dm?lﬁl ?ﬁtxe.@acﬂ? z*_miitﬁlnndslﬁcélziinﬁﬁm}idnmdimﬁIrehub'a{)td;ﬁdidls)pn
mal e o ar , .SO ri pper a 0 e neste
bart 1 de g BHUF Peisiauid g T mePimeri He et IV i G flndla
denol di nghepd’o(ﬁthelsl%s tdde, fe ﬂﬁm&ippﬁﬂ/@hﬁsthé)eﬁl\ﬂﬁEDHd il pmwdd dthadimeter of the
retracte si.tions, puncturing the ed, no part an eparatin
Che 11 r spuopin WD R R ateriond oy 6% of Sl FahdBl o Pl e s
12 from teb@pfieimiaperadiohda facilidle indditlos irtd@sdeles i edllonmédtbnpaubicly mans
Static | RoddsP MrSntMoRRR 8 R uonffe BLIRED phuGi b SRBEEnP1 6 SRSl
with the punch top 84 as shown in FIG. 10 to form a puncher 50 (See also FIGs. 5 and 6). In an

11



[0042] I n yet another exanple of the present invention, pluralities of
i ndi vidual stripper colums 78 (shown in dashed lines, FIG 3) are

mcorporaW&lz(ﬁwﬂgQ each puncher 50. Stripper colums g,ﬁ;ﬂg%/19§4%ed

as an alternative to a stripper plate 48 for stripping

nold parts 14 or the male nold parts 12. In an exanple, a stripper
colum conprises a cylindrical housing having a housing dianeter 80
nmount ed over a puncher 50. After a nold assenbly 10 is punched and
retracted by noving the puncher 50 reIative to the cylindrical

housi ng 7 géi%«? ﬁ%;g@ggs?‘@l ?t?] R méchme h g%!)g(ep ?dﬁtayé %NII'—%?%%E %FQP S}lq

when it € open the *RousSi n
di scussi (bl&s n @aitidiengr ddrsors 'pmlbpme porﬂﬂhplamd 7Pheamzebctic$kﬂﬁ s dhe lpednbvepedet h

reference to. FlGs. and 14.. 43 xa e of the t
i nvent i oAPHETRRERS @’toﬁl(gﬂortném ‘l[’rﬂ%'e p% g‘ rs?%'ft ngergrs%e%jle Onds tol% S?lgg oA
puncher alst@rgidn vdgion 4a (]H(ﬁr E) i péenis ngld/Bsenfblg mtctutmmﬂy da;wcw@dmsalam:cﬁlfa
recei vi ng, bore, 54 of 0 pal.ette 4 i l.
ol d assapPyRBRATT 5F R B I TR oreBureh nih 0 £O e B RS Py TTR i e
posi ti ongft fathwess 108.e b &aﬁ@&l’illﬂmg'amﬂ irt theFE}sr ihppdipweldv iprs, watred ptllh:(hed
receivin ore of the |lo n e.for deno .
Anot her g‘?(gr‘?ﬁl thropgh {']]‘ﬁalé'f (5?%"”?@ cfftﬁ%ﬁ {?H’g{eé“ ﬁggi;%]en%ufﬁ %bnss | {ﬁlg%iﬁnél e
belt ween egsdn RPPET thel emkle emeldnguri 9D nig &ph@l@lethep&m rag ﬁmhhrad]kcmaqdd rtg:lo“
palette c a bore o enln
T2 or ¢ neRrE e MR et i ST R Bl ey gt e
go\{iong t Iﬁ{oamgﬂtl 2] :Idﬂ@hslbahyaelsuggemmgr re[g(b(ﬂltz@]dkeﬁeefemalngaoﬂtbmrt kg’r ﬁlsé}iarate the
an_ex r nche LN vari.ous P Qv, Referrin
Thi e a1 9o oraRn B B RGRE] 1o Red B RbOMB L R Bl B FBGna TRbEhR
top 84 agpd Lrﬂ’erﬁull sisdaident 10don Bi6l reghtrafonnsagh thesteppsd smuldaeldhicmadd fr ubefpxaich
nmetal mater such as fr n1a um.nu st eel
punch t O|Bm8l1[ﬁ00 e Erse}fmt? ey m? RS TO he Jésbﬂq éo -sg%gﬁldg
92. The fktcarrgahddQo ibg sligimﬁmgﬁamde fio mathleada:rl bataultl%fgxaa hsk nal (S’lsﬁtﬁta@@ (o
a header t
atub o SRR (BTt £ SEERY e b craRausr Fhut Bl SBhe 55
hel d t o talid tiset ston mlloaatédamkdedDﬂbpﬁmy alternative be threaded to the
o0 TGO iy e PR PE TR BRAGRPLILG, LRGeS R Gt

simlar rni PR T Ha e RS turni ng
a tool otncarparaees chparddllyesphatckl ednggvet stma“actmodglosa Zﬁaylnl n Qmupthr atxemplesthab

o, 2 3 ST BRL SRR B3R beRkedegl R BERERL AL

conpri sepaian4. Thus, with reference to FIG. 3, uhen the puncher 50 is lowered against the mold
assembly 10 to demold the mold assembly, the partially spherical concave surface region 124
overlies the outer convex surface 64 of the female mold part 14 but does not compress or
otherwise deflect, deform, or distort the outer convex surface 64 during demolding to not damage
the ophthalmic lens body in the lens forming recess of the lens mold assembly. The central
concave surface region 126 and the tip section 122 of the pins should be positioned relative to
the end edge 128 of the punch bottom 86 in such a way so that the pins puncture through the
impact points 43 at the separation region 42 of the lens mold assembly 10 before the concave
surface region 124 contacts the outer convex surface 64 of the female mold part 14.
Alternatively, the lower puncher 86 can incorporate a partially spherical convex surface region

(not illustrated). For example, the convex surface region can be contoured to match the outer

12



optional relief point or recessed area 100 for engagenment by a | ock
nut (not shown) |ocated on the punch bottom which may be used for
securing bottomto the punch top as further | ow
W th refepﬂﬁagﬂ |G 8. In another exanple, the nalegg? ﬁ@@@ugﬁ
conprise an extruded boss design for precision alignnent of the punch
top 84 and the punch bottom 86, with the recessed area 100 providi ng
a groove to allow the body 88 to be fit in place using a setscrew.
Such a configuration can permt quick release of the punch bottom 86

fromthe punch t en_nee n le.
06 o 1 o $BRGES iug,%gey(?f SRSL ARCASH: bRLaL B Ok BNRRESo il bt 60
punch pi ngold @kembikilcho dangld iti&eﬁolarassampbr[ thp|pamstmphemaM<8weaswﬁm region

h section 120, a stepped shoul der the
ot Lardie e Sy EhaoE shitarFF pidndf BRE EhbR Yoo, b ACH bRl e
i's confi gefi@d deform, msamlﬁwn de caﬁertdbna:\rb waztchedutmp daﬂholtilmg tpi ot tdemage the

puncture t first revi S 0] Vt e
tip can t?@ﬂ'gﬁﬁ‘écr leng bo brrg} 4 {{?E Iet“F 6011(‘,‘3}% rﬁcé"ssr %ﬁh s m?lﬁ Ste“"%'c{gll}{ne %3{5%%8“ o8
strai ght sheice réidohand tid i seotion mlrtdebﬂ: ﬁmqashoillhée pogitianadh rdb?élvt aipéﬂ ed wdgeh

aflat or o ded e ion 122 c b ~
poi nt ed c}r25 P}S@ﬁa@& Ilbgﬁoél? %(ZC)W/ SP‘%E t a R PPt r?ﬂ%ﬂ%ﬁ%}% 6P ?Clt E&é'!éx”
section 28 uef sehdigtichewgibe 4mlifdhq3m1§ nibalj a:ﬁenb]j/ |10tefond det @nekxasirfhcer teion

di scussed bel qw. Alternatlgaﬁé n gl“d@ ech tion 122 can be
suf fici eﬁP*ln?CtﬁEOHFé‘aD"S?‘eF g8t BASIM RA %t nr ough the 1 ange
section 20048f t]ik]s&urﬁiﬁgﬁoﬂmi E[QsaﬂrindJSZa schamateqrfspeptivaticenf the ptuh:daeItJOanda

section 122 it hat |sr thetl secti,on 122 to
Chrough arebrige-sedier aite o a0 hiat pmperd 5 8The A% shitvb MO Blh e
or roundilng ak@eidtrt. eH)welep &wits than tlfracxtr op & thelglnizs of ﬂlleclﬂlmﬂ@riﬂ&incwadted

for the nold o r.i,z Siti I

contact IRH§ pﬁ‘bcéibomf%gg?lgﬁ[ epf%%ﬁdagﬁ leti%ge Qe éég %glﬁ%gg{ﬁy%cafpu}& fop

104, t he add pureh Bdﬁtto@f aridheeplypalitg hf gmnnh ;3164 moed @.fewarsompahents rep de bypd onfermof
skill in t e SRR

t aper ed éberffjflé‘f?hef Su‘fl %lr’lui?(fngﬁ & uﬁ"%%% Ptgorlflnlg’"r?tcg %eg?fﬂ’kaé@ﬂ%%gh%g%og B2 a
punch botcbmponent.0046] The punch bottom 86 is configured receive a

P e Yoy PR, B Sindndrd BB o) SpieP el B Rl o HRu:
exanpl e, cbﬂnpnqmgrcﬁp mndﬁmhavsﬁ a tspemaiodnmedecbnp cagtdingi didnlly of oo ket edk06f a
and ST, SBRSRRT oy BEE R il S ST BB S o
anot her aounting endi foromotnying pae hdada:b@rm cagriggatndea putchand conprsggan dssttope

the shape of a separation region 42 (.Fl f ; ,
whi ch ty B §g o Slngcayﬁaf’er%p?rcrg d;%i?l (%IP | Iqié ge‘[{)% l‘ﬁq% ﬁ% Lft gé‘%ﬁr%’é %e
| oaded wiplunalionet ppmsrthdﬂntplterd ab@# agenangdlyteocganpayarn & ppmqhswﬁcmparamon beagiogiof
punch bor, i I

Phe pi ne.* RRGRTHENLS nEhe ARG b B Fhn f iFeiiiert Wb R
femal e nnlpdncrhdrottozﬁéncbhuﬂd tpgsharbgatlmﬁﬁedm annul ar region 20 of the

mal e nol rat e rther disc

A tor nat 1080, RehSHARERES ARG sl 2ot F S MR E oo
fl ange r e eysteﬁmsomddrheodmhmlummd)updm p@ﬁloaﬂdalqoushlcaqafg patttet dmmprlsmo a

annul ar re 28 of the.f |l e o r to

Each bor éer% EIdi aﬁgfoﬁb&e ?xéaitgg@g?\&}gl Og&j%ﬁ%%‘ls de%ﬂﬁ%%a‘ﬁﬁﬁ %ﬁéﬂlﬁ%l et end
109 and i{tsar pok diresr amutent drenahchehfuprdeidedlit Gedoodanaxivid! the pgbast matrition
with the.s ed shoul.de I

anot her disu L%Q d prOV]ﬁlOl’l fgr 1{1 u'Hin J% Bg‘l?atél%gofgﬂ% %hg@ f H&%Q rﬁh%ali}lg:éu h e@ fr m tga
and hel d es@dﬁﬂr efla phuehdioﬂoxb;ﬁésITogh'evemntlmmessaehcafcﬁnmlag e tdns awdtbdsstm!vi!e
114 for a lock nut or setscrew (not shown) is incorporated on a side
surface of the body section 116 to sedére the punch bottom 86 with



[0050] I'n still yet another exanple, a systemis provided for
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the present invention includes a provision for mounting a plurality
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[0053] FIG. 11 is schematic cross-sectional side view of one puncher 50 being moved against
a mold assembly 10 for demolding. Just before the pins 104 contact and puncture through the
puncture points 52 at the separation region 42 of the female mold part 14, the plurality of pins
104 and the distal end edge 128 of the lower puncher 86 move inside the boundary or cylinder
defined by the cylindrical wall 30 of the female mold part 14. At this point, the partially
spherical concave surface region 124 of the lower puncher 86 is spaced from the outer convex
surface 64 of the female mold part 14 to enable further downward movement by the puncher
without compressing the outer convex surface 64 of the female mold part 14. The puncher 50 is
moved downward with a sufficient amount of force for a given pin tip diameter to rupture the
flange area 28 of the female mold part 14. Alternatively, just before the pins 104 contact and

puncture through the puncture points at the separation region of the male mold part 12, the

14



a nold assenbly 10 for denvolding. Just before the pins 104 contact
and puncture through the puncture points 52 at the separation region

42 of the pnl d part 14, the plurality of pins 1
di st al engﬁg gg&?gg of the | ower puncher 86 nove |nS|dgépﬁg 6%€ﬁﬂ%ry

or cylinder defined by the cylindrical wall 30 of the fenale nold
part 14. At this point, the partially spherical concave surface

region 124 of the | ower puncher 86 is spaced fromthe outer convex
surface 64 of the female nold part 14- to enable further domnmard
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50 forces the plurality of pins 104 to push against the inpact points
| ocated on the flange 28 of the femal dsnold part 14. In this exanple



stopped at the stripper plate 48 while the punchers 50 continue to
nove through and return to their respective start position.

Al ternati the male nold parts 12 are pierced ), )
104 and tﬁﬁﬁ%ﬁyﬁﬁg bores 70 have a bore dianeter 74 tﬁgpuﬁgﬁ%ﬁ% er
than the wall 22 of the male nold parts 12, the male nold parts 12
are stopped at the stripper plate 48 while the punchers 50 continue
to nove through and return to their respective start positions.

[ 00561Thus, the present invention is also understood to include a

met hod of manufacturing an ophthalmc lens, ln one ex met had
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conprising at |east one punch pin towards a lens nold assenbly so
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nold part to separate the two nold parts fro e another. |

ar £ bl & BampRe bR ayempraP i PR BRI Per b f sueerg
at | east paiege qiding fhefpufctiringlis@dTlentetidiitae ba a irkehop tirtibr qinprisioy e prkgthe)
an axis |ocat within a vertical .cyli.nder defined.by the ml

Resenbl y 1% At o B AoEhobsiorn R e P BEL R RufRefid rape
nol d par t nlethod ePafeai the §téieoflsippink CHE Mstenddipiri@mprids afing 4 stfippet plew located
feature of the present inyention,is a nethod for.using t .syst em.f or
tomol i ndeathd e SRBOnBHEs. { Farenik e 1 RePaLbrarHg: Sk pEfsoin: FUH?
100621FI GoldlBart Songpriseseifptd Gripped 86lumadbda@d alithsthel@uvhawTsd machdérm] bk mg
assenbly provided.in accor ce with anot her exanpl.e of the present
hvent | oACRR R g SR ARG sthtiel B SHRG T PrRETHERE! B aes BT
or denvl geid d4Ooriysebendpridld bire d fiatheBpdiadghe Theinethed caeod dethod wherein

whi ch only one nold assenbly is separated at a tinme or as a
mul ti-puncher denolder in which a plurtdlity of Iens nold assenblies



WO 2011/ 025639PCT/ US2010/ 044406 foll owi ng di scussions relate to a
singl e puncher denolder, they are understood to apply equally to a
mul ti - pungi®se19sEpisder by i ncreasing the nunber of conmpeR@8IRu/o44406
i nvol ved. [0063]In one exanpl e, the denolder conprises a header 142,
an actuator stem 144 that is novable relative to the header, a
puncher 146 nounted to the actuator stem and havi ng one or nore punch
pi ns 148, such as two to six punch pins, and a stripper colum 150,
simlar to that discussed above with reference to FIG 3. The
denol der ﬂe4%pﬁtﬁ IH'IQ..‘nﬁénnglE egd &&ageﬁ% darfa kh%n§1et'ﬂ9d ChuARs EbRlpYisel O phReRiLd
on a loading p alette 152, simlar to the oadlnﬂie palette 46 dlscussed
above Wi tmlyn@ﬁmbbm@emm feng fomulgtivn iy thin|l¢ice Mo apramblyerrobonasizing) te
10 hoveyey -l SHER R NRiod hind | k%nsrm&l@ lsE001 %o 138h A6 mRizcAinale
conponen a as 2 Sock or attac he actuator Stem 1
The punchophsdensA®paringathe aelymerized mcﬁéedmsm@ﬁéﬁnﬂmm loye pﬁ@msmrmwld
into the b QMBohiGing i @barsiRdl cdfBt Rns WA a 1
puncher. pﬁggg%$g#ﬁéagﬁﬁﬁﬁapg%%%‘§ﬁ§q?ﬁe g%;lppg?.cgcﬁﬁnt 50 aré11q111d
conf i gur ethcing thowepatatsd etohiest lasomgroatagt land Backaggnsterlizipg she w@m {ean in Hst
shown) a YolelcTol posi tion
above t hle%&ftgcrt]ieg%%+ ggn,% tgrgljrrglll c@%%%ﬁﬁieﬁ C&ﬁa& Rn ggs t haggésﬁggéﬂfst ance
measur ed [0258] heAdatlres exqupdd Qﬂaonethqﬂon agrgrdonrsesthohe priessaligsingan istatpaethod of
second p I ¥
stri pper %i%ﬁ%%n%%%%ﬁfegﬁgﬂhﬁftﬁgb%? élr% rﬂé?%d Jﬂ%ﬁ’\%%ﬂ}}onﬁ * (@)f]ﬁo 1&1§g .
such as m}ol@daphth@nllcdmsurau tmsmoldat@&@mbbgthn@amoIdaimsméb[rﬁpmen?ﬂ@ﬁmeﬁrﬁt mgife
mor e ety 16l 1§ Y38 phrf by F NG pur Rt Rb
aI i gnnen?&gg{rﬂgggegs mol@lg)%t%}b ) %e?ﬁ\}gr ﬁughl rgg)g‘H %gu an i n;{s&%m%
di anet er Iqabtaqneumn@vommeg@n@eg b@'oed(@eirrﬁaal &ndaha puird b@dr dlirgeghg gpening of a

l'i nd
Conl TorSflnl ik ! 9B B R B BRI BB e v
to stri ppuivdef wadkea rﬂbﬂ’mﬁﬁ&ﬁte fcmfrauteﬁéorpmmorﬂm theviEgnelé rm‘-iemlbhg andg &)
di scussed.ghayee fhdief ea%tﬂoyﬁé,ryﬁmttr&ﬁuh@m@wh@m RGveladc GARNAY Spdih of

i nsi de di ametér that is conf Igured to extent around the outside o
cylindri ¢kl strmp@fderf@e flo precaaiyle themsthad egmnryessreqyting e prpfequentighyiin the
smal | er gnﬂg gipall 22 of the male nold part 12 so as to strip the
mal e nol rt Tfromthe pins follow ng denol din as discussed above.
[ 0066] FI @0:214 ilg oge §t§4¥’§ﬂ‘ht’¢%mé‘ih%§- @@éitswe%ﬂ mg'iug‘é th; sty Sfdriving @ puncher

denol der ﬁﬁqﬂ A hdast ohd puddhi grh 0NARNS: 1ERENAE hisBRBIY s6 bR ol RBstioRe billRh

sane secon p03|t|on but the puncher 146 advanced
pin punctures through a flange layer of a first part of the lens mold assembly and pushes against

another flange layer of a second part of the lens mold assembly until the two mold halves
separate from one another. In one particular example, the method further includes the step of
supporting a rim on the first part the lens mold assembly by a flange located on a loading palette
and permitting the second part of the mold assembly to fall through an opening of the loading
palette after the separation.

[0060] In a still further example of the present method, two or more punchers are incorporated
for concurrently demolding two or more two-part mold assemblies by axially separating one
flange trom another flange. The two-part mold assembly may be understood to include a first
mold part and a second mold part and provisions may be incorporated so that the second mold

part separates from the first mold part and falls safely into a transfer system or tray for moving to

18



fromthe second position to a third position relative to the stripper
columm 150 and to the lens nold assenbly 10 to punch through the

separatio i 2 of the nold assenbly. As discuss ,
b et FErRR s

because the e nold part 14 is held axially fixed

pal ette 152 and not the male nold part 12, the male nold part 12 is
pushed by its flange away fromthe female nold part to separate from
the female nold part. This effectively denolds the lens nold assenbly
10 and allows the ophthalmc lens |located on the male nold part 12 to

be collected for. further processing., Al ternatiyvel v, ,when the nal.e
ol & par endiberisiaion tr pficens Rt E ToBe folaping arrpiElat 1 fom RS sl frold
di amet er 68 1@fndthe ckfnmd, eheriibapaiold akdemiihBayTd endam@lood paindluded frarmdie
held axially fixed Hy t

he quging_ alette 152 and(?ot th% f emal nol d
part 14, Peand araroud arid Pk AR PPYisIonn ek BT 1a i PaES TR
t he asserBayarckQronn the dirdtandld bl aRphldhaldy id enanstadystim eatradfod Mg o
femal e nol d part 14 to be coIIec%e% f or fFrthgéiﬁrPce Si ng. l%&%ft
anot her @RUBTSHERR o PIRecsHng SEehiis Ff dpisrns e RLEgings, e, Bom it Jirsf gnpld part
( e: It her té;ln@ldmlr &aﬂ@leﬂtl‘ﬁ&\r@-pé@rlnﬁrd a'&ffgﬁlgfyaﬁ@ll 2 lﬁ'gérd?]cﬁabﬁnchﬂ): a@lﬁti;& held part
co ecte n t he t ha Cc .l.ens Y oca t rreon, ca e )
SOl eot cand p fenpelkmell s e BrGutig et s R B S S R R g e B aopapies
146 is m\(égﬁitg Eé{f%ﬁ)lé Reldtpait laad &ﬁs isaff@elsa Rnté Eltﬁsfarzh»stamk tra}o{]ot hﬁvﬁgﬁ@ﬁl_d)ther
position (F to strip.the firs art fromt unch pjns
and t hen SEH LpABFSEHS: SPFPAD ﬁ(&ﬂ@lﬁ“wéﬁea?r@t@{f‘ﬁf ﬁfﬁéﬁm%g}ﬁmﬁe B Bat I vet
{ {) 8 2175 E?éﬁ&ﬁéﬂ RS itﬁeihm-p(aﬁln@d As39mBlP miat 8 fuild’e&tolo@%inglﬁjw?j fennte rﬁ&@}pﬂ) :

15 s schemati ¢.cross-sectional, enl a i Vi ew 0
Ehe demoFid Melegnald Par 25 PLoy Sios TRK B coPREEG 5Q A (8 frpakaROIS pa frgarates
Funclher 3:1’;531 hs H&&?ﬁ&&h pRRahd ffflrﬁ@ﬂ%ﬁhﬁmwﬁrﬁ%fep OyReaXorSttyT faf fofidg @f adokier
enal e NoD pl’t A en . n thir pu 1 N osition.to se r at
he e e Rh et rranh hecra e e 1R Hom AR iR SF b
p?r t ihal Gwﬁaﬁd\i’@d@ pReijl& advca §Mﬁ[ﬂe&ﬁﬁteh Sadh%mp&ﬂ?g' & ﬁldra]ility dhfha?mgmcltpaﬂnn@lwe
0 t € puncner to co ate the conve sur e o e emale NnNo
ot T AP ot b ety (e RSN B e Al rd Se (5 sy
i ncor por aheeditefifhuioldisivis atdrfig defmoringkepspirit and scope of the

present 1| nvention. ternatjvely, when the denolder is used to pierce
Phe mal e QST il fipermiota. G GYOSinteF MR TornEOR, it AR e Spuem for
spaced apafslding @M8nt BOlddhalchatnepsfens thbfdae iofeviriorpahaursdihebupiatol pusl?
when in the tﬁlrd un %iqg positiqn to sqgaratf t he naIE Idifart112
from t he *FEHRIE T EPYRPHT LA ePaEe o, Ml BAFY AP WERVERTs ghar ARG
surface kganiid off B shiste@0foAtenididingl iagtuatheetdn@iking Aelemt nohy@mcl pin is used and
accommodate he concave surface of. th |.e nol art .1 al:t hqugh
Dor i n ORI R G e Sts e Bel THEBE fobst Sl ApG Ty b B
devi at i ngsskmBINté p@rciipd thidugia btk B610pert afd pisk 2gHies enther Mokndaitan separate the
[ 0068] I n_anpt her exanpl e, .t.he depol der. of the .present invention.c
Furthor  COmBPT R Sy Bl gmiE RpR O PhPRaRrare BorhnN Btk e
| east ongystal @ d@NEMiAg ardrdmpiienEtaheds wWpithd Reolding system.
[0062] FIG. 13 is a schematic cross-sectional side view of a demolding assembly provided in
accordance with another example of the present invention, which is generally designated 140.
The demolding assembly or demolder 140 may be practiced as a single puncher demolder in
which only one mold assembly is separated at a time or as a muiti-puncher demolder in which a

plurality of lens mold assemblies are concurrently separated at a time. Accordingly. while the
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present invention can further conprise the step of applying a force
to a portion of at |east one nold nmenber. The device, for exanple,
can be corfd g[8O0 conpress or squeeze a portion of a-fRkMAiRARGT -
The device can further conprise a device to apply a vice grip type
squeezing action to the nold nmenber, and the nethod can further
conprise applying a vice grip type squeezing action to the nold
menber. The nold nenber to which the force is applied can be the
first nold menber or the second nold menber. The portion of the nold
menber tg,which.th [

ext er nal ?Ijlgglln,oqndésc% lO{lﬁ[‘ﬁ?&?ﬁ %S%&Pr%ﬁu%gh g§11glggp{h}e\«s;§etll}’l\§ers‘?godr{95 ]V equrlgllv
14 can b® mﬂpmemﬂeﬂdeewltkqbbelezre@lralthﬁ'lgmtbhreof@yﬂnpmﬁntis awblvedal | 30, al ong
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ftion o he sanme tine
t he firstiscmdied abevebeith referiee g FIST. & cBlak dynoddepil 40 of confimrefetruleneld, a lens

Al t er nat e, can |
ol d menBel erie  bReE S NIk EBReE o GrioishRt hl: Bl s
of the dewt dizh ref&O@Z LM 2 not bei ng bound by theory, when the

force aprbhi?fﬁgr tljé)l&%e Eﬁjﬁ(r;] ac%b & et o hbdser, Y [Igjr sgﬁrgﬁ?ﬁghel' $464s made from a

conpr ess t he conpress I squeezi ng action
can genetdtaey froingk cmmpsmmnemdsham B@hetrfaldaﬂat}engﬁmtbvaacwa@r gemd44. h“éhq jawmsh

per i met e;(r; %{:])% Olr‘:ét};%:ﬂedbu%%t una%()?%gejﬁ}tc @.m‘uln% lleﬁ1algf.oathe m@rvﬁigal hai ?%'Jfﬁtfﬁn{ 0

t he ot he ents can cause
surface mfedtstmeemidbﬂoﬁmaberchttro whi ch the force was appli ed to flex

avey.or RGN e AU AL PRI TP i e
ring fropretindrobensiyst pesitvel (noashowalstione te lshs mpid assephbald e erondndoser
nmol ded | Sc';]s oqoﬁé/ve tl:l&TO ilhﬁpmal agjseﬁllﬂyf AL GrhicB 3 fehs\cl\t}‘]lilrf%!e Mlsﬁfl&qﬂ&sﬁr&?‘coqggﬁrspf

t he | ens* par at’i on occurs | ens
is still pcsnmaseEbrlprmrnoh@ thﬁ/d)scmslical, tentserns], pqsh@naﬁmrqsexmd @i ﬁ(brh offfhe '

pr oduc edpt'm?:ht ? g\?cl e gmkgel? Lol S@a {r[og\? wgtather%sﬁ]fb UbiedGfal thithods, such

addi tion exin n cause ring separate fromthe
nol ded | enlsy pradyg, aauuatorsuhttém swraes, eind eQJIIFrﬁctU&W@éS Oneaﬁ nfosc pyshingg £54. 136

retention of, t
or the + Badrisd JE iR BEAIREToRAMK SUEIE DD, TR S theTEIA b4
desi r ed. 154007 a4 sids Hiemnicrihel islecnigimét, evfeeé@rmueisthmuteﬁ @latcstinggicpeofile

exanpl e g1.Ge HAGE gﬂl?at?M ub it bR Findg S PRMARLL &R D b S Alinate

puncher Conprisin one punch pin and a stripper colum,
wher ei n tbkl mitrli ppey toswipihnicaald mdhdp h e pisdolioniiig «Gmo@m & dasvsed

toget her alIorvg.mA?tematively, the lower bushing 154 can have an inside diameter that is configured to

extent around the outside of a cylindrical profile formed by the plurality of punch pins 148 but
smaller than the wall 22 of the male mold part 12 so as to strip the male mold part from the pins
following demolding. as discussed above.

[0066] FIG. 14 is a schematic cross-sectional side view of the demolder 140 of FIG. 13,
which shows the stripper column 150 in the same second position but the puncher 146 advanced
from the second position to a third position relative to the stripper column 130 and to the lens

mold assembly 10 to punch through the separation region 42 of the mold assembly. As
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first position to a second position and relative to one anot her when
t he puncher noves fromthe second position to the third position. A

still furtheso 1Ak e of the present exanple is undershepgisio@ubdislsude
a denol di ng assenbly conprising a one-part pusher having at |east one

punch pin for puncturing a first nold part of a two nold part
assenbly and pushing against a second nold to separate the first nold
part fromthe second nold part. [0072] Al though specific exanples of
denol di ng assenblies and their conmponents have been specifically

described.and jllustrated herein ny, ,nodi fi cation Var i
w il be dppareors A Eh doi BRI S RET P KAp) flANS:
vari ous dedabicheghaksmeltiphaitdg, myndrameldgarnpdne ptised hnfts flarzcoantap fanethe

may have fewer or re components that performthe.s overal
Caaker et aatan feearenomat ik o e B ERE N Bl Rl ko
it s undekmbRad addieanhesmlianddichhbtaddat we male pddpdri 2ab by collected for
discusseg for one denvol der .exanpl e may be ?o for inglusio i.t.h
anot her wihst B@Fesé'?%nﬁ]@fnawe&@iq@’ﬁﬂ tlfeh‘éalf d?loi ipg‘%}(zggfiseaélgn%%{?%ﬂ e, that' 58
Accor di n@kaster than tie viall dienetd @@ o$ the demdldhmbidtphe 1deahoindle modd sent dae de aeld
t heir conpopepts constructed a onﬁin t i nci,pl e f this
nvent | ORI TS HE A g e e A e ErBlars PatF e gt reldgan if
} s f Iur t heg pusﬁedjedfystsqadgd daly tholl INB askiably 40 ahd &lkkys tsaphialmisrhebodgietated
emal e are used to conveniently differentiate one conponent .of.
bosi t 1 on A REHE PGPS oG BELT BT HeErg A Qg oodiment, te
necessar iyt nfokBjait fidreddl® theepins] M qeitheSthe aiafeimgoldipdrt 18 dritnfemnle @sdd pameld)
context indjcates ot i Se. [ i i i i
OO X D2 AL She DB S0 AL e
maln gf act wrdceging. Fadboeg depbidival the puhahis 146Cio Mpiveds fring :the third pogiia@viFis.nig) a
nol ded ophthalm c | ens .i.n ég mol.d .a nbl tEe | ens | d
Rssenbl y g AoR v FIGol 1R AR eh Rt Pk PO ST M
tot Ee f itieSdomBbllaGorpithier 146 and spippei B0 nes froml the fsa@mbdkijion(Ri@r 133
puncher; s |g uncher c rising at |east one punch pin conprising a
tip; nnvF%@ﬁlﬁgﬁﬁﬂﬁﬁﬁg?agﬁﬂhg an axis within a cylinder defined by
%he | ens [goal7p aEGenbik w;scHribatd tibismgetiohs] etiglredisisaivibaolthe dyresidoafl40 bEFIG.
Irst rmllg. Blu%r&bwgntﬂe distal end 158 of the puncher 158 is spaced apart from the outer convex
surface 64 of the female mold part 14 when in the third punching position to separate the male
mold part 12 from the female mold part 14. As such, a partial concave spherical surface is not
required at the distal end of the puncher to accommeodate the convex surface of the female mold
part 14. However, the same partial concave spherical surface may be incorporated without
deviating from the spirit and scope of the present invention. Alternatively, when the demolder is
used to pierce the male mold part 12, the distal end 158 of the puncher can be spaced apart from
the outer concave surface of the male mold part 12 when in the third punching position to
separate the male mold part 12 from the female mold part 14. As above, a partial convex
spherical surface is not required at the distal end of the puncher to accommodate the concave
surface of the male mold part 12, although a partial convex spherical surface can be incorporated
without deviating from the spirit and scope of the present invention.

[0068] In another example, the demolder of the present invention can further comprise a

device for applying a force to a portion of at least one mold member, and the methods of the
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pushi ng agai nst a surface |ayer of the second nold part to separate
the second nold part fromthe first nold part. 2. The net hod

of claim kyoyieogks the first nold part is a fenal e mbdrgIMIbSIRYI a
concave lens formng surface and a wall having a first axial end and

a second axial end. 3. The method of claim2, further
conpri sing supporting the second axial end by a Ioading palette
during the puncturing step. 4. The nmethod of claim 11, wherein

the first nold part has a wall defining a cylinder, and the nethod

e S B P M LSRR A bR

cyl i nder PH&f puncture t he
surface Inaté&member. The debice, Threxamplhaedn bf comfigired o, cofpressye ysqt@gwplrpog;ongaf a

supportin {ﬂ%’iéerahlg A cah NGlel | §r%prr§$ addepf% tto #Pt(l))][] 'cg %BH‘P%&]‘% % N

durlngtﬁ1 uring step
conpri si mgucmtuoltp@nrmg:l tnlambér; pist thawhethodamn fﬁmlmmcorhmsatappl&iasta ‘dtﬁegl]zmtwh
pin foll ow n

wher ei n tA%E® %abc 18$ ol é I%rg%lll%éﬁcbt Ff’h? mold meml%f to-u}?cthrmet 1%9;9 .IS a%gl?éd‘%hrma@me
stripper fmdtatoéd hwmhﬂenl tlaxbpuemd tned wmbm "tthomrmmrf the mold menfber flihéhich the

met hod of. cl ai he | fi
conpri se éo SR 8pl§d AP Icom%nsetgg 81?1%18 ggl;E{ne dre%faﬁ%&gtﬁé nu%ld Aé{@%ﬁp%k gwa‘ﬁ%’ietg
The net hdgnaé mﬁldanmblar 14Mmrbe Icnmpdaﬂed’rmtslqoﬁzédﬂktﬂgehe qydmti;rfcbb%l MWhdond tbp

of trans [fe%rt Bflbn(g llnf F}gg,onprb%gﬂc t%e s;‘[:cr(])gd tib o glmmgglgn B & Bhbhll&nS BEROE The

nol d par
male mold member 12, for example can be compressed or squeezed along the skirt section 22.

[0069] In accordance with the methods of the present invention, the force can be applied to
the portion of the first mold member at the same time the first mold member is being pierced by
a pin of the demolder. Alternatively, the force can be applied to the portion of the first mold
member before or after the first mold member is pierced by a pin of the demolder.

[0070] While not being bound by theory, when the force applied to the portion of the first
mold member is a compressing or squeezing action, the compressing or squeezing action can
generate force components which radiate outward around the lens perimeter without transmitting
substantial radial force components to the other mold member. These force components can
cause the mold surface of the mold member to which the force was applied to tlex away [rom the
mold surface of the other mold member. This flexing away of the two mold surfaces can break
the attachment of a flash ring from the lens, as well as causing a slight separation of the molded
lens body from a mold surface, particularly around the edge of the lens. As this slight separation
occurs while the molded lens body is still encased in the two mold members, the amount of
distortion produced in the molded lens body as a result is minimized. In addition, this flexing can
cause the flash ring to separate from the molded lens body, and, under some circumstances, can
facilitate retention of the molded lens body on either the male mold member 12 or the female
mold member 14, depending on which configuration is desired.

{00711  As shown and described, features of an alternative example are understood to include
a demolding assembly comprising a puncher comprising at least one punch pin and a stripper

column, wherein the stripper column and the puncher are configured to move together from a
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10. The method of claim1l, wherein the ophthalmc lens is a contact
| ens, and the nethod further conprises: providing a polynerizable

contact | eisadipiiadeation in the lens nold assenbly; peb¥aBIh#@A%st Ne
pol ymeri zabl e contact lens forrmulation in the lens nold assenbly to

forma polynerized nol ded contact |ens; separating the polynerized
nol ded contact | ens fromone of the separated nold parts to produce a
separated contact |lens; contacting the separated contact lens with a
| i quid; placing the separated contact lens in contact |ens package
sterli zi t he.cont act cont act age to n
Steri || 2dtheamip =iooy PRl MRS 8% ufloy A BANRC S B G o]
for man Ufs&@hdedsﬁ@nao i kideidhosipiti. ha il ﬁ;rﬂherfsamre Omhe pﬁ:semge\{ample is understood
ht hal c lens.in a S

provi ding a S

ol d assdhBr YOO T FUTPEEd PEPT AR ReBe 0 oL d B B

coupl ed pandultidg fai flesitmoted batt @wmo mold panﬂ”Bsserﬂl}jy anqapmhingragzcmlsecsnmgmbltto

| east one puncH ﬁ 8 ten? g a 2 di stal end of a punch body

t hrough &5P2BHdRT gt B9/ 228 P sFogd olePtor stri ppi ng one of the |ens

mol d par fe72) Althoﬁgiﬂsﬁbsdlﬂtgeﬁahﬁleﬁﬁﬂdieﬁtg)id)ﬁé as@ntlibeanduitgh@inpbeacase een

support palﬁi onf i ureg [ ,supportin % e _lens

r et ur ni ngPeFHisl Lf%&%’é’?g?llfl U E’F?‘?rpﬁ ARt I%P P B anfl Ne' ‘%ﬁlﬁs @:E%t%pmm

back t hr eugbsetshiledipnehd 4479 Fof e'-tah@lesﬂﬁwamﬁls deleatiting assdiblicAmap phvke kahpdnents

| ens nnlq assenle fenn der, co

that are automated, may have fewer or ore com%onents that perform the same overall tasks, and

may use different materials than described. Furthermore, it is understood and cottemplated that
features specifically discussed for one demolder example may be adopted for inclusion with
another demolder example, provided the functions are compatible. Accordingly, it is to be
understood that the demolder assemblies and their components constructed according to
principles of this invention may be configured other than as specifically described. 1t is further
understood that terms such as first, second, male, and female are used to conventently
differentiate one component or position from another component or position only and do not

necessarily restrict the terms to a specific definition unless the context indicates otherwise. The

invention is also defined in the following claims.



a puncher conprising punch body conprising a punch bore; a punch
pin conprising a pin tip located in the punch bore such that the pin

tip extenggo hAyeRgwa distal end of the punch body; PCVUSHRO k06
pl ate structured for supporting one part of a two part nold assenbly

to be denvol ded; and wherein the punch pin is sized and
configured to nove with sufficient force to puncture through a nold
| ayer of a lens nold assenbly for denol di ng. 13. The denol der

of claim 12, wherein the support plate is a palette conprising a
receivingugﬁ of a first dianeter having a flange of a second
smal | er 14. The denol der of claim 12, wherein the
punch body coﬁﬁwtsehmmdmartial concave surface. 15. The
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providing a molded ophthalmic lens in a lens mold assembly, the lens mold assembly
comptising a first mold part and a second mold part coupled to the first mold part;

placing the lens mold assembly under a puncher; said puncher comprising at least one
punch pin comprising a tip;

moving the puncher along an axis within a cylinder defined by the lens mold assembly;

puncturing through a surface layer of the first mold part; and

pushing against a surface layer of the second mold part to separate the second mold part
from the first mold part.

2. The method of claim 1, wherein the first mold part is a female mold comprising a
concave lens forming surface and a wall having a first axial end and a second axial end.

3. The method of claim 2, further comprising supporting the second axial end by a
loading palette during the puncturing step.

4. The method of claim 1, wherein the first mold part has a wall defining a cylinder,
and the method further comprises moving the at least one punch pin within the cylinder defined
by the wall of the first mold part to puncture the surface layer.

5. The method of claim 1, further comprising supporting an axial end of the first
mold part with a support palette during the puncturing step.

6. The method of claim 1, further comprising stripping the first mold part from the at
least one punch pin following the puncturing step.

7. The method of claim 6, wherein the step of stripping the first mold part comprises
using a stripper plate located above the support palette.

8. The method of claim 6, wherein the step of stripping the first mold part comprises
using a stripper column located with the puncher. ’

9. The method of claim 1, wherein the method further comprises the step of
transferring at least one of the first mold part or the second mold part for further processing.

10.  The method of claim 1, wherein the ophthalmic lens is a contact lens, and the

method further comprises: providing a polymerizable contact lens formulation in the lens mold
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after denol di ng. 16. The denol der of claim 12, further
conprising two or nore punchers. 17. The denol der of claim 12,
further conprising a stripper colum |located with the puncher.

18. The denol der of claim 17, wherein the puncher is novable with the
stripper colum and novable relative to the stripper colum.

19. The denol der of claim 12, further conprising a |l ens nold assenbly
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form a polymerized molded contact lens; separating the polymerized molded contact lens from
one of the separated mold parts to produce a separated contact lens; contacting the separated
contact lens with a liquid; placing the separated contact lens in contact lens package; sterlizing
the contact lens in the contact lens package to produce a sterilized contact lens; or combinations
thereof.

I1. A method for manufacturing a molﬂed ophthalmic lens, comprising:

providing a molded ophthalmic lens in a lens mold assembly, the lens mold assembly
comprising a first mold part and a second mold part coupled to the first mold part;

moving a puncher comprising at least one punch pin extending beyond a distal end of a
punch body through an opening of a stripper device for stripping one of the lens mold parts;

stopping the moving before the puncher reaches a support palette configured for
supporting the lens mold assembly; and

returning the puncher to a position that requires the puncher to move back through the
opening of the stripper device.

12.  An ophthalmic lens mold assembly demolder, comprising:

a puncher comprising punch body comprising a punch bore;

a punch pin comprising a pin tip located in the punch bore such that the pin tip extends
beyond a distal end of the punch body;

a support plate structured for supporting one part of a two part mold assembly to be
demolded; and

wherein the punch pin is sized and configured to move with sufficient force to puncture
through a mold layer of a lens mold assembly for demolding.

13.  The demolder of claim 12, wherein the support plate is a palette comprising a
receiving bore of a first diameter having a flange of a second smaller diameter.

14.  The demolder of claim 12, wherein the punch body comprises a partial concave
surface.

15.  The demolder of claim 12, further comprising a stripper for stripping a mold part
after demolding.

16.  The demolder of claim 12, further comprising two or more punchers.
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20. The denol der of claim 19, wherein only the female nold part is
supported by the receiving bore. 21. The denol der of claim 12,
further conprising a stripper plate |ocated above the support plate.

17.  The demolder of claim 12, further comprising a stripper column located with the
puncher.

18.  The demolder of claim 17, wherein the puncher is movable with the stripper
column and movable relative to the stripper column.

19. The demolder of claim 12, further comprising a lens mold assembly located
within a receiving bore of the support plate, said lens mold assembly comprising a female mold
part and a male mold part.

20.  The demolder of claim 19, wherein only the female mold part is supported by the
receiving bore.

21.  The demolder of claim 12, further comprising a stripper plate located above the

support plate.
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